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Indbttnal  Research  m  die  Umted  States 

Bf  J.  C.  FWM,  FttJO..  FX8. 

mud  St««M  wli««  thm  •«•  ofiMii«tkm»  far  todoitrial  J-J^^N^ 
dhct.  of  tte  WW  fa  ttlwitotii*  ««««^  !»«•  fa  o^^ 
Ob  tilt  fanwr  vWt  tl«.  dbct.  i««  ■•rifaitrf  faffrfy  fa  52JP»  to 

I«a«rii«l  of  fa«»ort»nt  artlclM  whfch  tl«y  hKl  foni^ 

Tbe  iweMch  woAw  of  tta  eouatry  WW  crfW  OB  to  d«j««  B-M- ol^^ 

•ithw  tk«  Brtlcta  tlwBMlvM  or  dhctli«  wbrtitutw.    Tht  icMlte  lurpiMil  bH 


^SS  druM  BO^  chtarfcd^  whkh  WW  IbrBwIy  dBrWed  from  GcriMi^^ 

««rnJi,pBJfaA.  UBilod  SUIC  C«ufa  W  53«l:5li^Sc.'1£ 
AmericB  loolBBd  to  Aurtria.  tre  now  manufactured  oothto  tide  of  the  Atfaatic.  Tht 
A««ricBB  dy«t»&  fadurtry  lu.  teen  placed  fa  .  |«ritionw^ 
».et  att  oompetitioo.  In  1814  the  United  Sute.  produced  Ieij^av«»60(W 
worth  of  artificial  dyca.  I»  »"  the  output  i«a  more  than  IJT^MWJOO.^ 
total  annual  production  of  the  world  before  the  war  was  $03,160,000  of  wWeB 

GeriBMUiy'a  proportion  was  068.800,000.  ^  .     ,   ,«,-»!_ 

^SrpotaAneedtoftheemintryai«nota.y«t«tirfed.  NeverthelmfaWlTA^ 

pwHlBCthoTvarioo.  native  «»«««.  totaUedfl4.D00W  ^i^tf^S^JI!^ 
ame  from  the  brine  fahe.  of  Nebradm  and  other  Sutea.  The  "P  o*  ***  5!Z 
coart  furnidHrf  82.000.000  worth  and  $1  JOOO.000  worth  wBt  providrf  by  the  m|^^ 
Midue  from  di^nieriea.  Only  8760.000  worth  came  fronr  *he  chimneya  ol  coiiwt 
fadorlea.  Dr  Van  H.  Mamifag.  the  Diioctor  of  Ae  Bui  ^  of  l«n«|.  tovij^ 
kfadncH  I  an  indebted  for  thcie  fifuree.  expects  that  ere  kmg  mK  «»  iMds  of 
the  country  win  be  iupplied  from  the  fart  named  iource.   He  i.  hop^  too  that  a 

coiMidemUeamrwit  will  ultimatdy  be  recovered  from  the  durt  fronibtaatfurnaoB^ 
Much  valuable  work  haa  been  done  by  the  Bureau  of  Minea  fa  connectioB  with  the 

two  last  mtn**""*^  eouroes  <rf  wi^. 

When  I  vWted  the  United  Statea  fa  1918  practkaUy  aU  the  reKBTch  tobormtorfei 

were  bu««l  on  war  problems  The  reeearch  men  were  working  OTderpreewie  and 
in  one  taboiBtory  I  was  told  that  they  were  dofaf  in  one  month  wtatfajpB*»ti«i^ 
itwouWhawetahmthepeaterpartof  ayeartoaccomplkh.  .The  laboratorlea  were 
Tot  as  acCBirible  as  they  were  on  my  visit  of  the  ytar  preceding  and  where  ooe  iBw 
iOiBethiiw  of  what  was  being  done  it  was  understood  that  much  of  U  was  of  a  con- 
fidential duBBCtor.  .  .  A.„«s„.«*u. 
When  As  United  States  ertwsd  the  war  the  researdi  workere  u»  the  umverfities 

and  elsewhere  volunteered  their  services.  The  scientific  forces  rfAeoountty  were 
mobilised  wiA  results  which  have  been  far  reaching.   The  achievMlMits  of  i 
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imivEitsnY  or  tokonto  iKurniLY 


is  tht  tnir  cMMOt  Urt  qwwl  to  tht  popdw  laHtiMtiQa. 

b  cuipittrty  Bftfd  —d  it  b  naSimA  ham  ■wHifaihiii  and 

•cUcvnMttti  lu»fc  b«a.  public  opiaiM  wffl  Mmly  iarirt  eu  •  i 

port  of  r  manh  and  a  btttw  twafwat  of  (ko 

OMtridt  two  anI>OHity>  TMSMMfictiiiof 

aMxo  twill  oMvo  iaq^NMod  vidi  tiM  polcatiaMtiea  lyiag  ia  tlw  appftratfwi  of  i 

toiaikiitrjr.  IwaatoldofaoHaaiKtanrofiNiodtaivonoiiai 

oftdwtiicadvioa  H«rtatadtl»tholwd  foraMily  Iwd  ao  faltli  la  tha  tchatjit. 
Ho  aov  raaUMd  howovar  that  mmy  of  Vk  cMkaittai  flrigiit  liavc  bOM  80i«ad  for 
iriai  tn  ytws  oatSer  liad  he  bota  wiUbig  to  ooanlt  a  ■doatiftcaily  liolawi  oHa. 
TIdi  iaitaaoo  vao  dtod  to  me  bjra  vcfl  luown  cMaaot  vIm  dia  told  aM  no  story  - 
Of  a  gnxq)  of  nnae  vncii  aao  amoowo  over  t»  prioMai  aafu  tney  aaa  capeaoea 
nOIMIOIK  widMot  roMl*.  They  tiwa  caaw  to  idai  aad  stated  diat  tfkey  vm  ready 
to  epmd  tlOIMNIO  *nat«  on  te  problem  aad  dwt  they  mm  wUHag  to  wait  iiva  ycare 
for  a  eohttfott.  Tt^  ^  rneaitti  aiea  were  put  to  worin  oa  it  aad  tfw  awtter  area 
epeedily  cleared  tip.  The  bffi  ivae  IMV**  The  reeaHe  atttalMd  have  proved  of 
fanporteace  ia  tiM  war. 

Oae  of  dw  laboratorlee  vieited  by  ^  writer  last  Aataet  wae  Aat  of  the  EaataMa 
Kodak  Gieqiaay  tocafted  ia  Rocbeeter,  N.Y.  TUs  fadioratory  caqiloye  a  etaff  of 
forty  laweich  worfan  aad  ooete  tUObOOO  Cor  aa«Ml  aidbtnaaoe.  -  Whea  the 
Uidted  States  dedared  war  theee  reeeardi  auikaie  toseuier  with  certaia  oawce  ia 
die  eaipby  of  the  Company  orRaniaed  dieaiedvce  iato  a  traching  etaff  for  faietnict« 
iof  BMsdierB  of  the  iUr  Force  iaaerophotography.  AfteraeoAdeataaadierof  Ae 
hitter  iHd  beea  tnifaMd  eo  diat  they  coidd  do  the  teac^g,  dw  g«eeafch  worlnri 
foturaed  to  their  hboratory  aad  devoted  theaMclves  cadasivciy  to  war  p.obleme. 
Theb  eerviom  cost  die  country  noddag,  dwir  ealariLS  ^  paid  by  dw  Conqwiy. 
The  prablenM  handled  preeented  a  coaeideraMe  divtnity  ia  theb  aature.  They 
concerned  menHdvce,  among  other  thinget  widt  aati'SmMttaiia^  device4,  with  Ikiuld 
fnd  aad  widk  aerophotographic  qiparatnB.  Ia  particidar  orodt  time  and  ingenuity 
wen  eapended  in  originating  new  typce  of  coloar  fUter,  diat  iavention  irfddi  plays 
audi  aa  inqxirtant  role  fai  bringing  out  epecific  featnrm  of  a  hmdetape  ae  photo* 
graphed  fnan  an  aeroplane. 

It  may  be  noted  that  the  Eastaaan  Kodik  Coeqiaay  ie  collabomtiag  with  A* 
Univenity  ci  IHinoie  in  manufacturing  and  edUng  at  cost  cert^n  inqMrtant  diemtcal 
rfagfntSi  These  reagente,  iniich  were  fmiuerly  laiported  from  Gcrauuiyi  are 
cnqNoyed  in  fhtmicaj  reeeaidi. 

Anodier  hurge  industry  hi  Rodieeterie  that  of  the  Bausdi  aad  Londi  CoaqMUV. 
This  Cempany  enqdoye  neariy  6,000  workers  and  is  the  largeet  optiud  instmanat 
company  in  America.  Of  its  output  W%,  I  waetdd,wae  for  war  purposes.  iUaoag 
its  most  inqMNtaat  products  are  die  rengefimfers  for  die  navy  and  anti-aircrsft 
service.  Some  of  theee  I  mw  were  thirty  feet  ia  lesgdi.  For  dw  comtruction  of 
raageiiMlers  dw  very  finest  apdcal  g^am  is  essential.  At  the  timtcimyvMt  to  dw 
United  States  in  1917  such  ghoe  was  not  to  be  had.  In  the  meantime  edentific  nen 
broi^t  their  skill  and  methods  to  bear  on  dw  matter  aad  wbf     I  vieited 
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taliit«N|iffir«f 

Ib  tUi  Ubemtonr  ifiir .   . 

fw  iilinliili^  trlriirntnhiiTl  im-*  -^  |    ■■   "  ^ 

BM  OTRVMf  BtqwaHqraw*  j»iw  jxuhium^^ 

;r<riE  doM  ki  ty»  tebomtarr  ••  •  »»«» «»  «t«cttaf  pomjkmiujnmmmpjl^ 
Uayr  brim  Mm  ol  Crilhwh.   Tlwjf  Imm  dlw  MOOMckd.  ki  eolWM*«li«l  «itk 

ooauMfdiataltefaitficadd.  _Lj^t-. 

Tl»  LrtwmlBry  of  tlw  GiMfirf  Efcctrie  CoiiVMnr  at  Sd««rtidy  WM  irWiKi  bjr 

tlM  writer  both  to  »r  «m1  in  191S.  Duttoi  tlw  pMt  jww,  I  Iwve.  <»  "«)^ 
occMfam.  iboB  a»t«Wi  to  wgwd  to  ■onw  of  tho  ii  hliwimti  <A  ^  q»^7ggg; 
•■UiliHafaBMt.*  DrDiMtoBuitoo.«ioeailMrofthettMHf^MillatSchnictady 
Mid  •  gmtoftte  of  our  otm  Um  i/emty,  tou  reomtfy  facttifcd  iicrt  oa  te  wocle 
of  tiM  labontory.  It -ay  A«efo«  «i«o»  «  1  ■wrttoa  thrt  to  Amwt  tort  A» 
Lobocawry  wu  |ton  ov  .  completp^  to  wa- iwk,  that  A» JBtMliaM  of  «•  i<M 
vera  to  pwtkator  pi«o.  uptod  wWft  tte  «»'  .i*e  proWem  sad  that  tht  aipMiii 
tureoofWMfch  to  1918 WM move  dumdt*  «th«tiothepfwdtofjoK.  ItWMtid 
prc-..d)ly  bo  •  idi  t«»~  to  tiqr  that  the  Gm«««|  Ihclrie  CoiiipMy  to  ItlJ^^^ 

*^  -*^didBotMltorAortofttjOOBbWft 

m  m  ruthtr  aofwri  to  fad  that  tha 

#  fMorlittof  tUOOi  ItpoMP  m 
dwoMflBt.     iilhayaarir    IS 

my  vWt  M%  of  te  outpot  o.  Jw 
td  help  pay  Us  war  by  worktof 


OBf«aeatditoitBvartou*toberatoriM« 

At  dw  Woronter  Polytcckmc  it  itn 
DepartoMBt  <rf  Mcdnakd  Ea^iie«fto| 
The  Departncot  baa  ifi  own  thopa  wiA 
iu  own  patnti  aad  maautoctwet  appaimtw 
itdfalabiHtos«ef|3n,0IWi    Atth»tiiw< 
dwpowaswa/vQrh.  Aatadtot.I«ao  toM. 

todMdiopa. 

A  niMBber  of  piseca  of  rcMaich  which  hod  «Di 

thaataf  wmdeMribadtont.   In  that  coonaet 
of  coOriMmtfea  oa  tha  part  of  the  cngtaoer  with  t<.^ 
to  10  naBy  caeee  hto  prabtoaa  bftog  Ufli  np  agitoet 


Another  eagtoeeiiai  toetitatfan  ie  the  Meweil 
which  b  now  hooied  to  ite  megnificent  nnr  beadtogs 
Charlce  River.  The  Institute  conducts  a  ooaree  to  | 
•pedaliy  toter^ed  to  treto  men  Cor  indnstrtol  reeeardi    It  to 
tobonteriMt^tochatthctfaaeofnqrvitiitwerebetof KiriL  Af 
is  also  w^manned-  a  prereqdeito  to  order  tiiat  indi  4b« 
■ayfadttotefbrraenroh.    ApototwUchlnoiedv     ihe 
on  ^  ealcites  as  an  to^nuMBt  for  tlw 


Md  iBdeny"  (HI 


«ftte|lp« 


09  TOMIflO  miffMkY 


NMiri 

ai tiw  A.  IKitete  ^ 

htliii  ■  iltlMliij  ■Milt  k  ■iiitlin  nil  llii  ■■trarlltiB  nf  ■1^^^T^•  *-r-  * At 

>  of  Mr  vWt  VMT  ««li  WW  Mi« -wM  M  ia  thi  tHtiat  of  feodnnii  «■ 
•  lugs  Mdt  far  tht  Uirflid  SIMM  OwwwBWt  Md  tte  New  Ei«iMMl  Fboi 

AaiBt>iwrti^faotiwofPrUttte'»lolwt«<Bnrii««iadMtrioliwMfciiwiMWMfc 
TUt  mOMum.  wlik^  te  itin  In  its  iafuKV.  iMi  M  its  porpcM  to  ciTiibh  thi  UMork 
dtvdofMcat  of  •  vsrictjr  of  fanAMtriM  nMdi  dcpnd  oo  rMMidi  inr  dMir  gravdi. 
1^  CBUBpk  tiM  cvohtdon  of  conon—d  ott  aod  it>  bj^praducts  f rooi  cottonwyd  k 
ifartistod.  Whot  was  Iwic  dead  waste  forty  ywra  Ofo  BOW  meoiM,  diudHi  to  ^ 
Nosaidi worker.  spradoctwlMMViaos  to  dMUaittd  States  ^jrtlMyaor    *i«was 

mOyOOOdOOOi 

lateraediate  bstvosn  Bortaa  and  Now  York  I  ateda  •  stay  at  Woods Hole.a 
IfeoGS  for  rssean^  bioloi^  dortaf  dK  soaunsr  moadis.  Here  is  kxatr  J  the 
Itoiae  Bfalogkal  LalxMrntoiy.  on  whose  staff  fay  llw  way  are  sevcnd  good  Car.> 
diaaadooidled  in  the  United  States,  indadiBftksDirsctar.FroiMB  rTnuikLdli 
flfCyosfo.  Invcstifstions  wore  nnderwqr  on?  variety  of  subjects.  particahir 
a  isodded  of  work  was  beiaf  done  on  prablenrtUNnectad  with  heredity.  Atooch 
of  the  war  was  in  cvidenoe  in  that  dM  affect  of  poison  pM  on  o^  tiwue  was  beinf 
atmUed.  Thewar  toowaarBeponanble(oran«ttnnptwhidiwasbeii«aMde^a 
station  of  the  US.  Fnh  CoBwrierion  hi  the  vidaity  toobtafai  aaubotitnte  for  gntt 
an^ic  fraai  dM  k^  wU^  is  f onnd  dong  the  ooasi, 

In  N«r  York  the  writer  nwt «  mnnbor  of  sdsntiste  with  whom  he 
jndtrial  rsssarch.  Aaiaiw4heeewasDrT«kMBfate,theenihient: 
iriwb  responsible  for  dwnseafdimovenwnc  in  Japan.  DrTakaafawinfanaedaM 
that  a  soni  of  tlyOeiMWO  (l«,OOQyOM  yon)  was  beiaf  cnissd  to  estabfish  a  research 
for  phyries  «ad  chsmlstry  in  l^okyo.  The  EiapeNr  hnd  eabaoflnd 
t  9kfiQ»fiOa,  tammmid  aad  hidastrial  coaesrM  mfiM/L^ 
smI  it  was  eapected  that  the  RnafadaK  tlJOeiOOa  woold  soon  be  ia  haad.  Hw 
bidldinparr  at  preanit  under  ooastnu^fav.  Mcaabers  of  dw  staff  are  now  viaitink 
odter  couKriee  in  aeiudi  of  the  faitnrt  hifannatioa  aad  wffi  be  oa  tead  preparad  to 
ateuaw  their  duties  as  sooaas  As  baildinf  are  ready  for  occupatioa. 

In  Ha  loetnith  ondertaUnts  ^  Japaaeto  Gurenunent  hae  beea  adviaed  by 
Dr  Aleaa  HiiaGb  ^f  Mew  Yorit  iHk»  k  abo  adviser  to  tiw  Japan  Dyeetaffi  Corapany 
capital  of  9«4WMKX>  the  Govanuaeat  fuanaataaa  8%  aanually  for  ten 


Ob  the  waterfaoat  hi  New  Yorit  are  located  tha  kboratariea  of  the  Weatera 
Electric  Compaay.  Thcae  are  the  jrcatsst  labocatoriea  of  theh- kuMl  m  the  worlu 
aad  I^  F.  B.  Jewett,  iht  Chitf  E^tneer.oa  Usreorat  visit  toToronto  totd  assoms- 
thbg  <rf  dieir  wdrd  addevoneate  b  ^  redBB  <^  wirdeae  aad  BniltM»  t^q|ilM»y 
3ad  td^nvhy  and  in  loag  diatanoe  tdepboay.    It  is  now  possible  to  hold ! 


^.iSfi 


meiP^^ 


At 


imivnsrry  or  Toioino  MomMLy 


•t  adhltMi  «f  tM  OT  f^lMni 
te  tlw  kboMloriw  oMmfeJi  Dr. 

fal  tlMMh 

far  tiM  ywr  MIStrasaiipcvsim  % 

"wa^aglMi  miktmv  Iran  Nt»  York  to  WadOi^taa  an  faatod  tht 
...^di  IwxfciiMiiIwi  of  dM  Dnpoat  Cnm^aay.  For  the  oimat  y«ar  I  mm 
infenBid  that  te  cxprnditure  oo  dwmicol  reauuch  wm  t3.0QO.C0O.  A  cnlala 
MMMnt  «M  alto  htkm  ospended  on  fcmfch  ia  phyika  and  cnginMriac.  Tliara 
an  four  dMmkal  laboratories  enpbyiof  iv  aU  380  rMeaidi  woikan.  Aandatad 
with  each  of  Abm  laboratoriet  te  an  analytical  divi«0D  whoa*  (Acmiata  tati* 
uudyMa  and  do  oOm  m  lae  irork  for  the  icaeardi  cheasiati  in  order  that  toe 
Haw  of  the  latter  nsay  be  epeat  to  best  advantaie.  There  are  alao  forty-four 
cheaiats  who  ai«  experts  on  the  diieicat  prooeseto  ia  whkh  the  Dupoat  Com- 
p.«»—  an  bterasted.  Att  told  diere  are  1.100  dKmista  caqsloyed  in  varioHS 
capacitiea  b  the  worka.   The  total  mmriier  of  enpfoyecs  at  the  tine  of  my  virit 

waa4I54)00i 

The  bonos  eyatom  has  been  faitradMBd  amons  the  research  workan  and  a  bonus 

may  nm  M 1^  as  tSOtOOa  Ute  pdky  of  Um  Dupoat  Companies  in  this  rqM 
is  somewhat  in  cmttrast  with  that  of  a  kffs  maaufactwing  •vacem,  dtsd  by  Pn»- 
foseor  StiecUts  of  Chkafo*  vhkh  added  a  yttle  ov«r  3300  a  year  to  the  eatery  of  the 

DiractorofitsfcaeaicbwofkforadsvkeofUswhichnette'theCom     yapcoit 

of  HOjOOOaaamdly. 

Another  gmat  natordi  aatafaHshmsat  idMise  uptoep  for  the  y«ar  lOlt  cost 
ffpt^tf^  b  ^  Buraaa  of  Standards  awkitainsd  by  die  Federal  Govcmawit  ia 
,O.C   Bceidealhacancate«paaditoreiaBtfaidiGatod«M«MKIO«as 
aewbl^Vk  At  the  tiase  of  my  visit  there  were  CTtreeBanfli 

"imjiliijeil  m  dm  k   Jtatorica  besidM  whkk  tbere  were  75  ama  b  Hw  fidd. 
Of  the  785  mea  heca  mfcoad  to  aOO  had  beea  detaihd  to  do  rssaardt  voric  aad  i*«n 

in  uniform.    I  waa  tokl  tfmt  abovt  iOO  probkans  a  moath  were  prsseatod  to  tha 
BareaoofStaaidatdibythemaitaryaervieesalone.   PractfoaUy  all  the  work  of  tha 
Bunan  hMt  year  had  a  beariiv  on  the  war.   Of  the  pcsblema  haadhd  05% 
<fifect  war  prablems.   The  lemaimnff  85%  had  aa  iet&cct  beatug  on  the 
Conidentid  <«porto  Mve  iamed  in  buUetin  form  Mvcml  tiams  a  mo^ 
wen  aent  to  a  limited  number  of  persoos  all  of  whom  widi  a  km  eaceptioaa 
headsofmffitary.navdoraaroaaatfcddepmtmentooroiismisfiorts  EatAbuUeda 

indfoated  ia  a  geaerd  way  die  prapamaMide  on  a  maaber  of  paatOema. 

The  Bwcaa  of  Mlaea  ia  dto  a  federal  iaatitadoa  adwae  aetlvitim  aie  laqdy 
thoee  of  neeareh.  to  apprapriadoa  Jumped  fram  ^•3S(MN»  ia  1017  to 
18,000.0001a  1918.  Neatly  att-of  the  htter  aum  haa  been  spnnr  b  aoaaactiait  adtk 
the  gas  warfare  senaoe.  The  Bwaaa  had  begua  its  iaveedfadoM  booaaectwa 
widi  dm  gaa  warfamia  Fdiraary  10^.  d»t  fa  toei^,  bsfare  tha  Uaitod  Statca  d«- 
daicdwar.  to  first  iavcsdgBdoas  had  to  da  with  gaa  aaashs.  Theaa  wars  btar 
i  so  aa  to  iachide  all  sorts  of  BWtariafa  aad  appar.tus  cmpfoyed  m  gaa  war- 
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bn.  P'xitlaboimtediritlitlie  National  RcM«diCouiica,tlMiiBi««iitte 
boiSet.asa]M>iriAiiidividiMla.  When  in  Jtme  1018  the  Gbtnlad  WvCh*  Servkx 
of  the  National  Anay  ira«  fooMd  and  tlw  War  Dcpnrtnnt  tooit  chaiin  ol  the  t^ 
wiiidi  the  Bureau  of  Mine*  hud  been  doing  in  ooaaection  witk  p»  warfare  tlw 
Bureau  Inw  able  to  turn  over  to  the  Department  a  ooaqifcte  orfuiitttion  with  a 
perwnnd  numbering  1.800.   Tk^  induded  a  oorpe  (rf  700  dtenuets. 

The  Bureau  of  Minea  conducta  inveatigations  on  metallur^cal  pnrfdema,  cm 
Ugnitea,  on  the  cxnnpoaitioo  of  coal  and  on  ita  utilization.  It  atwfiea  in  fact  every- 
thing connected  with  mining.  It  haa  for  inatance  done  a  great  deal  <rfarperimental 
work  on  the  flotation  proceaa  for  treating  <wea.  It  doea  worit  on  the  technok)gy 
of  petroleum  and  natural  gaa.  The  methoda  employed  in  obtaining  oil  have  been 
very  waateful.  For  example,  in  OUahoma  cSi  haa  been  obtained  under  drcum- 
Btancea  which  would  mean  a  loaa  of  876,000  wortii  of  natural  fud  gaa  for  825,000 
worth  of  oil  recovered.  In  one  field  of  Oklahoma,  it  haa  been  eatiioated,  that  the 
waste  of  fuel  gas  in  <»ie  year  was  equivalent  to  5,600,000  toM  of  coal.  A  very  lai^ 
pn^xMtion  of  this  waste  can  be  diminated,  as  the  Biireau  of  2<iinea  haa  shown,  by 
emfdoyii^  what  »  called  the  mud  laden  fluid  method.  A  very  large  propmtion  of 
die  oil  too,  from  30%  to  00%,  is  left  in  the  ground.  If  it  is  able  to  cause  die  adoption 
of  ivactioes  wherel^  the  production  is  increaaed  10%  the  Bureau  of  Minea  eatimates 
that  the  ultimate  aggregate  saving  to  the  country  will  be  8450,000,000. 

It  would  appear  that  the  time  ia  not  so  remote  when  the  United  Statea  will  have 

to  lo(dc  to  ita  shalea  aa  a  source  of  supi^  for  oil.    The  Bureau  of  Minea  has  been 
studyii^  IKOceasca  for  recovering  oil  from  this  source. 

The  Bureau  (rf  Minea  has  been  instrumental  in  effecting  a  great  aaving  in  die  by- 
products of  cdre.  The  United  Statea  had  been  waatiiv  850.000,000  a  year  by  using 
the  bediive  oven  instead  of  the  by-product  oven  in  the  cddng  of  coal.  A  great 
dumge.  due  to  the  war,  came  about  in  1017  during  which  year  23,000,000  ttuu  of 
coke  came  from  by-product  ovena.  Thia  amount  waa  gready  increaaed  in  1018. 
During  the  latter  year  according  to  the  Director  of  die  Bureau  of  Minea  the  by- 
product ovena  fai  operation  were  eapected  to  produce  6,000.000  aaon  tone  <rf  coke 
than  if  the  cod  had  been  coked  by  the  beehive  proceaa.  Furdiwraore  he  estiflcated 
diat  dieae  ovena  in  full  opnation  would  produce  815,000,000  gaBoin  of  tar  wbiA 
oouM  be  uaed  in  die  wrts  or  whidt  aa  a  fud  woukl  have  die  aame  eflkkmcy  aa  fud 
oQ.  He  also  pointed  out  diat  diey  are  capable  of  yiekUng  168,000.000  Ceet  of  gaa 
or  auffident  to  mdt  12,000,000  tona  of  ated  in  opeo-iicartii  fumacea.  The  by- 
producta  hue  in  queatkm  have  been  <rf  immeaae  importance  in  die  production  ot 
ex|donvca  for  die  war.  They  have  made  it  paadUe  too  to  estaUMi  ^  great 
American  dyeatuffs  induatry. 

Aa  a  rcault  of  the  war  die  Amerikau  Government  devdoped  temporarily  into 
the  greatest  manufacturer  of  dwmicals  in  ^w«rkl.  Ita  appropriatk»a  for  nitrate 
and  aidpliuric  add  pianti  have  run  into  Ae  huadreda  of  mQUoM.  It  haa  been  aug- 
geMed  tliat  dM  prochicta  of  aooK  (rf  Aeae  frfaata  be  now  utiliaed  for  the  oMnafactare 
ol  fdliliaen.  In  diia  oonnMrtion  one  ndg^t  renaric  dnt  it  haa  bean  stated  on  good^ 
autiwrity  data  reduction  of  the  coat  irfaoMble  nitrogen  compounda  to  a  price  own- 
paiabla  widi  Oat  pravattag  ia  Gemaay  before  die  war  woidd  add  81.000,000.080 
t»  dw  aaaad  vah9  of  dM  cropa  of  the  United  SialM. 
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TIk  Natiooal  Reanudi  Counca  Ium  iatvntod  itadf  ia  tiic  fertiHaHr  qoaKioa. 
ItbfeittliatthefuinertfaouldbetMieiittoawfertiiiav.  Ia  tbe  pnt  however  the 
ferttliaer  ooaqMUiie*  have  not  •hraya  heen  fair  to  te  fMiaer  ..ef^havenUhtflB 
oooititaenta  which  ime  ia  many  caKs  mperfhioaa  for  Us  laad.  To  raaady  tUa 
aboM,  tiw  National  RcKaich  Council  has,  witii  ^  ooncorrenoe  of  the  Fer^ber^ 
Assodatioa,  organised  a  coauniasioa  of  five  scientific  meu  who  wiU  be  paid  hy  the 
Aaodatioa.  This  comdssion.  in  oo-epemtfam  iridi  tiie  indivitteal  states,  wffl 
undertake  a  survey  <rf  luds  in  the  Midifle  West  with  a  view  to  deteraafaiiaf  te 
specific  needs  tA  die  soib  in  (fiffsrent  parts  of  ^at  re^on. 

It  mi^t  be  wdl  to  here  say  someriiint  more  about  ^  National  Research 
Council,  as  it  is  an  ofganitttioQ  of  oooqiarativdy  recent  dat^  whidi  has  afaaa^ 
idiuadantiy  justified  its  existence  and  which  pfoadses  to  e»rctae  an  iflUBease  faflaeaoe 
on  sdentificand  industrial  fcseardi  and  on  theintcilectualBfeoftiheooantry  hi  fsoerd. 

"In  April.  mO.  immecfiately  after  ^  attadt  on  tiM  Smskt,  tiie  Natiooal 
Academy  of  Sciences  voted  to  ofEer  to  the  President  its  servioss  hi  oriaaiifaig  the 
scientific  resources  of  tiie  country.  This  ofler  was  accq>ted.  and  dM  Acadeaqr  «m 
requerted  to  secure  the  coK>peration  of  all  agencies  Govemaaentrf,  Educational  and 
Indnrtrial,  in  whidi  researdb  facilities  are  avaaablc.  The  Natioasl  Beseardi  Coun- 
cil, oonqirisinf  tiw  diiefs  of  the  technical  bmeaas  (rf  tiie  Amy  and  Navy,  the  heads 
of  Government  Bureaus  engaged  in  scientific  reseaidi,  a  groiqi  of  invcsticators 
lepmentiiv  cdttcatiooal  in^tutkms,  and  research  foundations,  and  another  gro^ 
faidudi^  i^ireseatativcs  of  indwtrial  and  engfawering  reseanA.  was  acoonfini^ 
ooostitated  t^  tiw  Acadraay  witii  the  active  co-operation  <rf  tiic  leading  aatioiial 
scientific  and  engineering  societies.  To  these  were  added  representatives  of  tiic 
Government  desiipiated  by  die  Prestdoit." 

Early  hi  1917  ^  National  Researdi  Coundl  was  requested  to  act  as  dw  D^art- 
mentofSdenceandReseardiirfdieCouttdlof  NathMudDefeaoe.  On  May  Uth. 
1018.  the  President  of  die  United  States  issued  an  encutive  order  hi  wl^eh  hs  oom- 
mended  die  work  xA  the  National  Research  Council  and  reipiested  the  National 
AcMlemy  of  Sdeaees  to  perpetuate  its  oigaaintkm.  At  dw  same  thw  he  specified 
its  functioM  as  fodows: 

(1)  In  gwend.  to  stimuhitefeseardi  hi  die  mathrmatifal,  physical  and  hiologicd 
scienc«a,«!idindieiqiplicationofdiesesdencestoiBginaering,agriadture,aisdidnr 
and  odier  useful  vts^  widi  dw  object  of  facreasfav  knowlscMee,  of  strengdMabii  dw 
national  ddenoe  and  of  oootributhv  in  odier  ways  to  the  pdblic  wdlare. 

{ti  To  survey  dw  huger  posribifities  (rf  science,  to  formufaite  cooprdMasive 
projects  <rf  research,  and  to  develop  dbcthw  oMaas^  otafaring  dK  sdast^  aad 
tadmiGal  resources  of  die  coimtry  for  dedfaig  wi&  these  prajseta. 

(8)  To  promote  co-operation  in  wesearch  at  hoa»  aad  abroad,  hi  order  to  sscare 
coaoentratiMi  of  effort, 'adahniae  daplicatioa,  aad  stiaiidato  pragrem;  but  ia  aB 
MHiperative  undertaldags.to  giveeaooafageawat  to  hattvidual  fadtiatbc,  as  fnada- 
meatidly  iaifortant  to  tiw  advancement  of  sdaaoe. 

(4)  To  serve  as  a  aieaas  of  brfaii^  Aawrican  aad  foreiga  inieslititow  iato 
active  ooKipnatioa  with  the  edeatifie  ad  tedudoal  ssrvicca  of  dw  war  aad  aavy 
departawats  and  with  diose  61  the  dvS  bnuMJies  of  dM  Govenuseat. 
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(8)  Toift«etthettttwtioBaficieBtiic««dl»d«iaJlinMlipt^ 
inportww  o<  niaitwy  aad  iiidurtfW  imili»»  !•  coo^ 

(«  to  ««her  sad  colUtte  ideatific  aiid  tedmicad  fafcoBatio*  •«  ho»  "J 

abro«l,  fa  oHJpeimtioo  with  Gcwernmratal  and  other  atMK^^ 

faforBiatk»a*aaabletoduIyaccredit«lpmol».  ,  _«^  «.^  th^ 

Under  ita  war  orianlsation  the  Natiooal  Reeeareh  0»uma  counted  «««  tha^ 

one  hundml  memben.  It  had  a.  olBceia  a  chainnan.  three  v^nAain^^ 
tnaraier.  an  ewcuttve  eecietaiy.  and  two  aMietant  eeafetone^^  Widi  theee  w» 
anodated  an  eaecotlve  board.  The  Qmnca  worked  thiottfh  eight  »;«»« 
Dmtimu.  The  dialraien  and  vke^hakmen  of  theee  dtvldooe  were  memben^ 
theCoondl.  Thie  however  wae  not  the  caee  with  the  great  majority  of  the  member. 

"^  tL^^SSL  covered  by  the  activitie.  of  the  .rverrf  ^^^ 
^,g„ely  euggeeted  by  their  titke.  a.  f oBowt :  (1)  Geneial  Relataona,  W  Ml*^ 
(tt  Engmeering.  (4>  I1iy«c^  Mathematics  Artrooomy  and  Gejphy^  (6)  CheiM. 
Syt3^^T«Wogy.  (6)G«dogyaadGcogniphy.(7)^Jmeand 

httd  Sdences  (8)  Agriculture,  Botany,  Forestry,  Zoology  and  Fidieriefc    Under 

Divirion  (1)  aie  ioduded  foreign  idations  «••**«« 'f^.^^^^ff^lT^ 
fadortrial  ie«ardi.  reconetruction  pioblems  etc  Divmion  (2)  mdude.  the  Re- 
seareh  Information  Service.  Thie  «rvice  ha.  biandiet  attadied  to  the  emba«« 
mLondoo,P»ri.aadRome.  TTieap|«intmentof a«a«tiacatt«*6 toan^emb««^ 
is  an  innovation  for  whidi  the  National  Rewardi  Counal  »  re.pon«hle.  Tiie 
departure  ha.  hoiwver  been  amidy  jurtified  and  the  oflte  i.  UWy  to  bemj^ 
pwmanentinrtitution.  One  of  the  f unction,  of  a  Kientific  attach*!,  to  ta^  bead- 
Qwrten  fa  Wadungton  informed  on  all  «ientific  devdopment.  whid»  take^ai* 
fa  the  country  to  whidi  hi.  emba«yi.«xredited.  Another  i.  to  pla«  American 
army  and  navy  officei.  fa  hb  vidnity  fa  a  porition  to  obtafa  any  wentific  informa- 

tioQ  which  dwy  may  reiiuire. 

The  National  Research  Coundl  ha.  utiliaed  worinr.  fa  aU  branche.  of  wenee. 
The  toyman  would  hardly  expect  re«»lt.  of  miUtary  value  from  an  Mtronomer.  Yet 
a  remariaWy  expeditiou.  method  of  nsdudng  obKrvation.  made  m  «)undraivng 
b  due  to*  Princeton  artronomer  who  ha.  been  woriring  under  the  auepioe.  of  tne 
National  Rmeareh  Coundl  A.tronomer.  fa  the  United  State,  have  atoo  made 
important  di«»verie.  retoting  to  the  tnijectorie.  of  proiectde.  and  the  droppu*  «rt 
bomb,  and  an  American  aatronomer  i.  mid  tohave  perfected  annr  mrtrumentwhidi 
wiUbeofgi«atu«tonavlgatw.whetiierontiieMaorm4eair. 

Another  wrpriee  for  the  toyman  la  to  be  found  fa  the  eft*tive  war  .enrtce  i«^ 
dei«dbythepq^liolop.t..  Atthewggmtion  of  the  NatioodBeKardiCoundIa 
pmhological  e«amioatioo  of  the  troop,  wa.  undertaken.  Thto  proved  a  gwnt 
!l^»rand  raffioed  fa  mai^  cam.  to  determine  fa  advance  that  it  would  be  im- 
DomiUe  to  fit  6  man  for  a  given  poet  

Until  thedoKof  hortiytie.  the  activitieaof  the  National  Reeeardi  Coundl  were 
atoort  whoUy  abwri)ed  by  matter,  rdating  diiectiy  to  ^  war.  It  i.  now  «- 
otganidng  and  ha.  abeady  adopted  a  new  coortitutioo  under  whidi,  among  other 
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a  Modified  chwifiMtfcw  of  DbWoM  hw  bMs  iBtndMwI.    la  tfao 
i^DivWoM  an  grouped  into  two  dwMM  A  and  B.  TteDivWoufn 

)  aia  aa  foBovt: 

A.  DivWoiiBofgneialiclatk>M:(l}Gov«fa«Bi.tDbitioii.   (9  Fond^  Ma- 
tioos.    (8)  Ststa  Rdatiaaa   (4)  Edncatiaaal  Rdatkot.    (8)  ladastrial  Rdatioaa. 

(6)  Bawireh  Infonaatioa Senfica.  .^„  ^     ^ 

B.  Divyoaiof«clwoaaadtBdiaok«y:(7)I1iyAalScieiicea   («)  EoglM«|ft- 

(9)  Owmiitry  aad  OMOikal  Techiiologjr.    (10)  GMlocy<aiid  Geogiaiiliy.    (U) 
lladkat  Sdeoon.    (13)  Biology  and  Agricutttua.    (IS)  Aatliropology  aad  Ffey 

ecology* 

We  than  not  boa  gc  into  detttl  with  fvgafd  to  oOer  diaaget  in  dw  Omtltatioa 

ofdiaCtoondl.  Ita  peace  ftoaa  are  not  aa  yet  eoiMet«ly*^>«*'  WhatevariM^a 
tiny  may  take  liowevcr  dicre  la  icMoa  to  bdieve  dwt  dw  mmwry  fnide  wffl  be 
fordMoaiwc  from  odier  tlian  Government  toitrces.  Befoie  dw  dote  of  tlw  war  it 
wae  alttady  p*wf«n*"t  an  rtrtf^v*  tampt'g"  fa**  *<^  fMmmotioB  of  induetriri  teeeardi. 
In  tbie  it  was  to  icoetve  the  wipport  pf  tome  of  the  most  promiaeat  UMUBerdtf  wd 
imbtirtrial  men  in  the  country  at  wdl  as  of  men  in  dw  tdentifie  aad  tedi- 
BokgiGal  profcHioat.  On  We  viwt  to  Ton»to  already  referred  to.  Or  F.  B.  Jewett 
infonaed  oe  that  die  National  Reaeardi  Cooadl  is  now  proposing  dtatdiefcattag 
ontveraties  found  research  profeasofsbips.  He  also  told  us  somedOng  about  die 
generous  dimensions  of  the  rueaicb  fieUowahips  which  the  Counctt  intends  to 
cstabfob.  die  necessary  funds  diereto  being  fumbhed  by  cor^jaatkas  adiidi  have 
benefited  by  reaeardi.  Last  year  die  National  R/^Kardi  Council  reodvcdflS^OOO 
from  President  Wilson  out  of  dw  fund  of  tlOO.000,000  wUch  was  voted  to  him 
by  CaiV«M  to^qwse  of  as  he  deemed  best  for  dw  aational  security^  aad  ditoee. 
Financial  aid  to  dw  extent  of  <50.000  was  furnished  by  die  Rocicefdlcr  bwdtute 
and  die  Came^  Corporatimi  of  Ne#  York  contrUmted  $100,000. 

Tofoato  is  to  b«  honoured  by  a  virit  from  ^  distJngiiiehfd  ChairaMin  of  the 
Nadonal  Research  Council.  Dr  George  E.  Hale,  early  hi  April,  when  ha  ariH 
adikcsa  the  Royal  Canadiwf  Institute  on  the  woriiof  the  Council. 

Ae  a  sign  of  die  times  it  may  be  noted  diat  one  of  die  largest  cocporadoaa  hi  the 

United  States  has  under  consideration  a  project  for  cstablishbg  a  graduate  aehoel 
in  connection  widi  its  fadwratoriea  where  selected  students  on  fdbwahips  would  be 
trained  in  reaearch  mediods  aad  whence  bter  on  the  bcfi^ttMt  among  dMB  wottM 
be  drafted  iatowdtpakipoaitiooa  hi  tibeCompany'a  reaeardi  department.  _^__ 
It  may  be  pobted  out  diat  at  a  meeting  of  rei»esenttitiv«8  of  National  AcaJemies 

held  in  die  rooms  of  die  Royal  Society  at  London  in  October  hwt  it  was  proposed 
duit  cadi  of  die  aUied  eouatrica  diouki  have  a  National  Research  CouncO  and  it  was 
furdiermofe  auggcated  that  there  shou!d  be  an  International  Rneardi  Cottodl  made 
op  of  lepreaentativea  from  die  aevaral  National  Reaeardi  Cooadla.  What  would 
Canada's  part  be  fai  such  a  adwme?  Is  Caaada  doing  all  diit  die  dwuld  do  in  the 
matter  of  rcennA?  A  prominent  American  sdentiat  in  convertationa^  die  writer 
atateddiat  Canada  ahoukl  be  doing  as  much  research  as  dw  United  States  tetaaBy 
iB4olng  and  tibat  ^  U;  '^ed  States  diould  be  doing  ten  times  aa  mudi  aa  dw  is 
doing.  If  Ais  rtatemeat  is  correct  Caaada's  BHiltir^Uer  would  be  oonsklerably  in 
»oftea. 


